Claim (s) 

What is claimed is: 

1. An apparatus* for generating pulses of a third pulse 
sequence in response to pulses of a periodic first pulse 
sequence having a period T p , wherein timing of each pulse of 
the third pulse sequence is adjustable with a resolution that 
is smaller than period \T P , the apparatus comprising: 

first means for generating each pulse of a second pulse 
sequence in response tola separate pulse of the first pulse 
sequence with a first ddlay adjustable by first control data 
with a resolution of T p /N over a first range substantially 
wider than T p /M, wherein \vi and N are differing integers 
greater than one; ^ 

second means for generating each pulse of the third 
pulse sequence in response to a separate pulse of the second 
pulse sequence with a delay adjustable by a second control 
data with a resolution of T P /M over a second range 
substantially wider than T P )^N, and 

means for generating the first control data and the 
second control data in response to each pulse of the first 
pulse sequence. 

2 . The apparatus in accordance with claim 1 wherein M 
and N are relatively prime. 

3. The apparatus in accordance with claim 1 wherein at 
least one of said first and sedond ranges is wider than T p . 

4 . The apparatus in accordance with claim 1 wherein 
the first range is at least as wd.de as (1 - l/N)T p and the 
second range is at least as wide! as (1 - 1/M)T P . 

5. The apparatus in accordance with claim 4 wherein M 
and N are relatively prime. 

6. The apparatus in accordance with claim 1 wherein 
the third pulse sequence is periodic. 



The apparatus. in accordance with claim 1 wherein 
ises 



the first means compr 
connected in series for 
sequence in response to 
wherein each first gate 



s a plurality of first gates 
generating pulses of the second pulse 
pulses of the first pulse sequence , 
has a switching delay of T p /N. 
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The apparatus 



in accordance with claim 1 wherein 
the second means comprises a plurality of second gates 
connected in series for generating pulses of the third pulse 
sequence in response to jpulses of the second pulse sequence, 



wherein each second gate 



the second means further 



has a switching delay of T p /M. 



9. The apparatus in accordance with claim 8 wherein 



comprises M third gates connected in 



series for generating a fourth pulse sequence in delayed 
response to the first pulse sequence, 

wherein each second and third gate has a similar 
switching delay of T p /M set by the magnitude of a second 
control signal applied to lall of the second and third gates. 



10. The apparatus in\ accordance with claim 9 wherein 
the second means further comprises mean's for monitoring a 
phase relationship between Ithe first pulse sequence and the 
fourth pulse sequence and adjusting the magnitude of the 
first control signal so that the fourth pulse sequence is 
phase-locked to the first pulse sequence. 



11. The apparatus in accordance with claim 1 
wherein the first means! comprises a plurality of first 
gates connected in series for generating pulses of the second 
pulse sequence in response tq pulses of the first pulse 
sequence , 

wherein the second meansl comprises a plurality of second 
gates connected in series f or 1 generating pulses of the third 
pulse sequence in response to jpulses of the second pulse 
sequence , 

wherein each first gate has a switching delay of Tp/N, 
and wherein each second gate has a switching delay of T p /M. 



12. The apparatus in accordance with claim 11 wherein 
the second means further comprises M third gates connected in 
series for generating a fourth pulse sequence in delayed 
response to the first pulse sequence, and 

wherein each second and third gate has a similar 



switching delay of T p /M set 
control signal applied to a 



by the magnitude of a second 
1 of the second and third gates 



13. The apparatus in accordance with claim 12 wherein 
the second means further comprises means for monitoring a 
phase relationship between the first pulse sequence and the 



fourth pulse sequence and ad 
second control signal so that 
phase-locked to the first pu3 



14 . The apparatus in accordance with claim 13 



wherein said plurality o 
gates connected in series and 



usting the magnitude of the 

the fourth pulse sequence is 
se sequence . 



p first gates includes N first 
delaying the first pulse 
sequence to produce a fifth pitlse sequence, 

wherein the switching de]lay of each of said first gates 
is controlled by a magnitude cif the first control signal 
supplied as input thereto, andl 

wherein the first means farther comprises means for 
monitoring the first pulse sequence and the fifth pulse 
sequence and for adjusting the magnitude of the first control 
signal so that the fifth pulse pequence is phase- locked to 
the first pulse sequence. 



15. An apparatus for generating pulses of a third pulse 
sequence in response to pulses op a periodic first pulse 
sequence having a period T p , wherein timing of each pulse of 
the third pulse sequence is adjustable with a resolution that 
is smaller than T p , the apparatus! comprising : 

first means for generating each pulse of a second pulse 
sequence in response to a separate pulse of the first pulse 
sequence with a delay adjustable by first control data with a 
resolution of T p /N, 
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second means for generating each pulse of the third 
pulse sequence in response to a separate pulse of the second 
pulse sequence with a delay adjustable by a second control 
data with a resolution of Tp/M, 

means for generating thje first control data and the 
second control data in respojnse to each pulse of the first 
pulse sequence, and 

wherein M and N are relatively prime integers greater 
than one . 

16. The apparatus in accordance with claim 15 
wherein the first means comprises a plurality of first 

gates connected in series foil generating pulses of the second 
pulse sequence in response tq pulses of the first pulse 
sequence , 

wherein the second means] comprises a plurality of second 
gates connected in series fori generating pulses of the third 
pulse sequence in response to| pulses of the second pulse 
sequence , 

wherein each first gate Aas a switching delay of T p /N, 
and wherein each second gate lhas a switching delay of T p /M. 

17. The apparatus in accordance with claim 16 wherein 
the second means further comprises M third gates connected in 
series for generating a fourth lpulse sequence in delayed 
response to the first pulse sequence, and 

wherein each second and thlird gate has a similar 
switching delay of T p /M set by tthe magnitude of a second 
control signal applied to all of the second and third gates. 

18. The apparatus in accordance with claim 17 wherein 
the second means further comprises means for monitoring the 
first pulse sequence and the fourth pulse sequence and 
adjusting the magnitude of the second control signal so that 
the fourth pulse sequence is pha^e-locked to the first pulse 
sequence . 



19. The apparatus iA accordance with claim 18 

wherein said plurality of first gates comprises N first 



gates connected in series 



and delaying the first pulse 



sequence to produce a fiftn pulse sequence, 



wherein the switching 
is controlled by a magnitu 



delay of each of said first gates 
le of a first control signal 
supplied as input thereto, land 

wherein the first meant further comprises means for 
monitoring a phase relationship between the first pulse 
sequence and the fifth pulse sequence and for adjusting the 
magnitude of the first control signal so that the fifth pulse 
sequence is phase-locked to Ithe first pulse sequence. 



20. A method for generating pulses of a third pulse 
sequence in response to pulses of a periodic first pulse 
sequence having a period T p , twherein timing of each pulse of 
the third pulse sequence is adjustable with a resolution that 
is smaller than a period T p/ £he method comprising the steps 
of: 

a. generating each pulsel of a second pulse sequence in 
response to a separate pulse of the first pulse sequence with 
a first delay adjustable by first control data with a 
resolution of T p /N over a first range substantially wider 
than Tp/M, wherein M and N are \dif f ering integers greater 
than one; 

b. generating each pulse df the third pulse sequence in 
response to a separate pulse of\ the second pulse sequence 
with a delay adjustable by a second control data with a 
resolution of T p /M over a second^ range substantially wider 
than T p /N, and 

c. generating the first control data and the second 
control data in response to each\pulse of the first pulse 
sequence . 



21. The method in accordance with claim 2 0 wherein M 
and N are relatively prime. \ 
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22. The method in laccordance with claim 20 wherein at 
least one of said first and second ranges is wider than T p . 

23. The method in accordance with claim 20 wherein the 
first and second ranges ^re each at least as wide as T p . 



24. The method in Accordance with claim 23 wherein M 
and N are relatively prir 

25. The method in accordance with claim 20 wherein the 
third pulse sequence is pdriodic , 



a 

CO 



26. The method in accordance with claim 20 wherein step 
a comprises applying the first pulse sequence as input to a 
plurality of first gates cdnnected in series so that the 
first gates generate pulses! of the second pulse sequence, 
wherein each first gate hasl a switching delay of T p /N. 

27. The method in accordance with claim 20 wherein step 
b comprises applying the second pulse sequence as input to a 
plurality of second gates connected in series so that the 
second gates generate pulses lof the third pulse sequence, 
wherein each second gate has la switching delay of T p /M. 



28. The method in accordance with claim 27 wherein step 
b comprises applying the first pulse sequence as input to M 
third gates connected in series so that the third gates 
generate pulses of a fourth piilse sequence in delayed 
response to the first pulse sequence, wherein each second and 
third gate has a similar switching delay of T p /M set by a 
magnitude of a control signal Applied to all of the second 
and third gates. 



29. The method in accordance with claim 28 wherein step 
b comprises the substeps of: 

bl . monitoring a phase relationship between the first 
pulse sequence and the fourth pulse sequence, and 



\ 



b2 . adjusting the magnitude of the control signal so 



\ 

that the fourth pulse sequ 
pulse sequence 



nee is phase-locked to the first 



30. The method in accordance with claim 2 0 

wherein step a comprises applying the first pulse 
sequence as input to a plurality of first gates connected in 
series so that the first gapes generate pulses of the second 
pulse sequence, 

wherein step b comprises applying the second pulse 
sequence as input to a plurality of second gates connected in 
series so that the second gqtes generate pulses of the third 
pulse sequence, 

wherein each first gatel has a switching delay of T p /N, 
and wherein each second gatfc has a switching delay of T p /M. 



31. The method in accordance with claim 30 wherein step 
b comprises applying the first pulse sequence as input to M 
third gates connected in series so that the third gates 
generate pulses of a fourth piilse sequence in delayed 
response to the first pulse sequence, wherein each second and 
third gate has a similar switching delay of T p /M set by the 
magnitude of a second control ^ignal applied to all of the 
second and third gates . 

32. The method in accordance with claim 31 wherein step 
b comprises the substeps of: 

bl . monitoring a phase relationship between the first 
pulse sequence and the fourth pulse sequence, and 

b2 . adjusting the magnitude lof the second control signal 
so that the fourth pulse sequencej is phase -locked to the 
first pulse sequence. 



33. The method in accordance with claim 32 

wherein said plurality of first gates comprises N first 

gates connected in series and delaying the first pulse 

sequence to produce a fifth pulse Sequence, 



wherein the switching delay of each of said first gates 
is controlled by a magnitude of a first control signal 
supplied as input thereto 

wherein step a comprises the substeps of: 

al . monitoring a phaise relationship between the first 
pulse sequence and the f i :th pulse sequence, and 

a2 . adjusting the magnitude of the first control signal 
so that the fifth pulse sequence is phase-locked to the first 
pulse sequence. 

34. A method for generating pulses of a third pulse 



sequence in response to pi_ 
sequence having a period 1 
the third pulse sequence 
is smaller than T p/ the me 
a. generating each pu 



Ises of a periodic first pulse 

wherein timing of each pulse of 
ib adjustable with a resolution that 
t.hod comprising the steps of: 
_se of a second pulse sequence in 
response to a separate pulie of the first pulse sequence with 
a delay adjustable by a fi^st control data with a resolution 
of T p /N, 

b. generating each pulfee of the third pulse sequence in 
response to a separate pulsi of the second pulse sequence 
with a delay adjustable by 4 second control data with a 
resolution of Tp/lVl, 

c. generating the firstl control data and the second 
control data in response to pach pulse of the first pulse 
sequence , and 

wherein M and N are relatively prime integers greater 
than one . 



35. The method in accordance with claim 34 
wherein step a comprises \applying the first pulse 
sequence as input to a plurality of first gates connected in 
series so that the first gates\generate pulses of the second 
pulse sequence, 

wherein step b comprises abplying the second pulse 
sequence as input to a plurality of second gates connected in 
series so that the second gates \generate pulses of the third 
pulse sequence, 



wherein each first\gate has a switching delay of T p /N, 
and wherein each secona gate has a switching delay of T p /M. 

36. The method in laccordance with claim 35 wherein step 
b comprises applying thel first pulse sequence as input to M 
third gates connected inl series so that the third gates 
generate pulses of a fourth pulse sequence in delayed 
response to the first pullse sequence, wherein each second and 
third gate has a similar twitching delay of T p /M set by the 
magnitude of a second control signal applied to all of the 
second and third gates. 

37. The method in accordance with claim 36 wherein step 
b comprises the substeps of: 

bl . monitoring a phase relationship between the first 
pulse sequence and the fourth pulse sequence, and 

b2 . adjusting the magnitude of the second control signal 
so that the fourth pulse sequence is phase -locked to the 
first pulse sequence. 

38. The method in accordance with claim 37 
wherein said plurality af first gates comprises N first 

gates connected in series andl delaying the first pulse 
sequence to produce a fifth pialse sequence, 

wherein the switching dellay of each of said first gates 
is controlled by a magnitude of a first control signal 
supplied as injput thereto, 

wherein step a comprises dhe substeps of 

al . monitoring a phase relationship between the first 
pulse sequence and the fifth pulse sequence, and 

a2 . adjusting the magnitude of the first control signal 
so that the fifth pulse sequence^ is phase-locked to the first 
pulse sequence. 



